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Landslides are one of the common natural hazards caus-
ing loss of life and property. Three national highways
(NH-39, 53 and 150) running across the Manipur state are
the only means of surface transport. Present study area
between Keithelmanbi to Nungba along a part of NH-53,
stretching for about 107 km is highly prone to landslides.
In addition to 45 moderate to major active landslides,
many sites have been identified as high-risk zones along
the road-section. Large scale anthropogenic activities like
construction and widening of road, quarrying for the
construction material, fragile lithology, complex geologi-
cal structures and heavy rainfall are the main causes of
landslides in the area.
Geological and geotechnical parameters are not given
due importance and often overlooked by the planners at
the initial stage. This study deals with important causes
of the landslides, preparation of landslide hazard zone
maps and remedial measures. Manipur is a small state
in north-eastern part of India. It has a total area of 22,
327 sq. km. and lies between the latitude 23o50´–25o41´E
and the longitude 92o59´–94o45´N. About 90% of the
total area is occupied by the rugged hilly terrains. The
hill ranges of Manipur, evolved as a result of continent-
continent collision of the Indian Plate with the Myanmar
Plate forming an integral part of the Indo-Myanmar
Ranges (Quittmeyer et al., 1979). These seismo-tectoni-
cally active hill ranges are one of the youngest mountain
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chains in the world and often experience earthquakes of
variable magnitudes.
Three National Highways (NH-39, NH-53 and NH-150) in
this landlocked state are often blocked by landslides.
Present study area stretches for about 107 km constitu-
ting a part of the National Highway–53 (NH-53) between
Keithelmanbi to Nungba and lies between longitudes
93o25´-93o55´N and latitudes 24o45´- 24o55´E covering an
area of approximately 145 km2 in the mountainous terrain
(Fig.1).
The aim of the present study is to carry out  mapping of
Landslide Hazard Zones (LHZ) along parts of NH-53,
which runs across the western hills of Manipur. Earlier,
even a small part of this highway has not been studied
for its vulnerability to landslides and their mitigation.
Bureau of Indian Standards (1998) with minor modifica-
tions have been followed, in order to meet the local
geological settings and environmental parameters like
lithology land-use and land-cover practices.
Preparation of the LHZ map is primarily based on the
geo-environmental factors like lithology, structure, slope
characteristics, relative relief, hydrological conditions,
land-use and land-cover patterns. It includes: i)  prepara-
tion of facets, ii) preparation of thematic maps, iii) estima-
tion of Landslide Hazard Evaluation Factor (LHEF)
 
      Fig. 1. Study area dotted by a number of landslides of various magnitudes
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      Fig. 3. Landslide hazard zonation map, part of NH-53, Mainpur, India.
Mitigations
Increasing landslide incidents disrupt normal life and
badly affect the national economy. Geological and
geotechnical parameters should be given due impor-
tance at planning stage of the development programs
like construction and widening of roads in such hilly
areas(Fig.3). There is an urgent need to evaluate the
stability parameters along the National Highways, es-
pecially in hilly terrains. As the developmental work
continues with rapid pace, the state planners should
study LHZ maps, prior to the planning and execution
of any project.
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